Our previous paper showed that the rat brain contains a considerable number of neurons which are strongly negative-charged or coated with sulfated proteoglycans (MURAKAMI et al., 1993) . The present paper demonstrates that the human brain also contains such neurons with the same features.
MATERIALS AND METHODS
Small tissue pieces (about 2 x 3 x 4 mm) were obtatined from fragments of human right visual cortex (uppermost segment of Area 19 of Brodmann), which had been removed in surgery together with a meningioma from a 45-year-old Japanese man because of their firm adhesion to the tumor. About 10 min after the surgical resection of the tumor, the tissue pieces were fixed with 10% formalin in 0.1 M cacodylate buffer (pH 7.2) for 6 h. They were then embedded in paraffin and cut into 5-10 jcm-thick sections.
After removal of paraffin, the sections were incubated in our cationic iron colloid at pH values of 1.0-2.0 (MURAKAMI et al., 1986) , treated with a mixture of K4Fe(CN)6 and HCl for Prussian blue reaction, counter stained with carbol-thionin, and observed with a light microscope (MURAKAMI et al., 1993) .
RESULTS
The freshly formalin-fixed specimens reacted well to our cationic iron colloid and carbol-thionin stainings (Figs. 1-4) . The cell nuclei (nucleoplasm), including those of the nervous cells and glial cells, showed a somewhat increased Prussian blue reaction after the staining with our cationic iron colloid at pH values of 1.0-2.0 (Figs. 1-4) ; the nucleoli were only weekly reactive to our colloid, though well stained with thionin (Figs. 3, 4) . The cytoplasm of neural somata was well reactive to thionin, revealing images of Nissl bodies (Figs. 2-4) . The cytoplasm of neural processes showed no marked reaction to our cationic iron colloid at pH 1.0-2.0 and thionin (Figs. 3, 4) .
The specimens examined showed no pathological changes in structure nor invasion of tumor cells (Figs. 1-4). The plexif orm (I), external granular (II), pyramidal (III), internal granular (IV), ganglionic (V) and multiform (VI) laminae were clearly identified ( Fig. 1 ). In the cytoarchitectural details of these laminae, the stellate cells were not prominent in the II and IV laminae (Fig. 1) . The pyramidal cells in the V layer were not so prominent in their occurrence, though they varied widely in size (Fig. 2) .
The neurons with strongly negative-charged surface-coats were preferentially recognizable in the V lamina (Figs. 2-4 ). More strictly, some of the largesized pyramidal cells (about one third of the largesized pyramidal cells) in the V lamina showed a strong Prussian blue reaction after the treatment with our cationic iron colloid at pH values of 1.0-2.0 (Figs. 3,  4 ). This intense reaction was always represented as fine meshworks on the external surface of the cell body and on the roots of cell processes (Figs. 3, 4) .
The surfaces of the pyramidal, stellate and other cells in the I, II, III, IV and IV laminae showed no marked reaction to our cationic iron colloid at pH values of 1.0-2.0. External surfaces of the small-sized and medium-sized pyramidal cells, stellate cells and other cells (including the glial cells) in the V lamina also showed no marked reaction to our colloid at pH values of 1.0-2.0 (Figs. 2-4) .
DISCUSSION
This paper demonstrates that some of the large-sized pyramidal cells in the human visual cortex (Area 19 of Brodmann), especially their cell bodies and process roots, are coated with certain membrane-associated substances which are strongly reactive to our cationic iron colloid at pH values of 1.0-2.0 (MURAKAMI et al., 1986) . Our previous discussion on the rat brain suggests that such strongly negative-charged surface coats are sulfated proteoglycans or chondroitin sulfates (MURAKAMI et al., 1993) .
The human cortical tissues here observed apparently belong to the area 19 of Brodmann, since they contained less prominent stellate cells in the II and IV laminae, and much less prominent pyramidal cells in the V lamina (WILLIAMS et al., 1989) .
It is well known that the pyramidal cells in the visual cortex, including the area 19 of Brodmann, project to the lateral geniculate body, superior colliculus and thalamus (SPATz et al., 1970; LUND et al., 1975; WILLIAMS et al., 1989; GAREY, 1990) , and that the pyramidal neurons in the V lamina of this cortex project to the superior colliculus, pulvinar and middle temporal visual area (GAREY, 1990) . The parts (superior colliculus, pulvinar or middle temporal visual Fig. 3 . A large-sized pyramidal cell (P) in the ganglionic lamina of the human visual cortex (Area 19 of Brodmann), which was stained with our cationic iron colloid at pH value 2.0, treated for Prussian blue reaction, and counter stained with carbol-thionin (see text). Note that the external surfaces of the cell body and processes show a strongly increased Prussian blue reaction (arrowheads). Also note that the external surfaces of small-sized pyramidal cells (p) do not reveal such a strong reaction. g Glial cells. X 1,200 Fig. 4 . Another example of a large-sized pyramidal cell (P) in the ganglionic lamina of the human visual cortex (Area 19 of Brodmann), which was stained with our cationic iron colloid at pH value 2.0, treated for Prussian blue reaction, and counter stained with carbol-thionin. The surfaces of the large-sized pyramidal cell (P) and its thick processes show a strongly increased Prussian blue reaction (arrowheads), whereas the small-sized ones (p) show no marked reaction. g Glial cells. X 1,200 area) to which the pyramidal cells coated with sulfated proteoglycans project remain unknown, because few data are available on the termination or projection of the pyramidal cells in terms of their sizes.
As reported previously, the rat brain contains a considerable number of neurons with a strongly negative-charged coat of sulfated proteoglycans, in the cerebral cortex (including the visual cortex), pontine nuclei, zona incerta, hippocampal formation and certain other nuclei including intracerebellar nuclei (MURAKAMI et al., 1993) . The present paper clearly confirms that neurons with a similar surfacecoat occur also in the human brain, though our observation is limited to the uppermost segment of Area 19 of the visual cortex.
